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Background: Stroke survivors may not be receiving optimal rehabilitation as a result of a 
shortage of hospital resources, and many of them are institutionalized. A rehabilitation program 
provided in a short-term residential care setting may help to fill the service gap.
Objectives: The primary objectives of this study were, first, to examine whether there were 
significant differences in terms of rehabilitation outcomes at 1 year after admission to the 
rehabilitation program (defined as baseline) between those using short-term residential care 
 (intervention group) and those using usual geriatric day hospital care (control group), and, 
second, to investigate whether lower 1-year institutionalization rates were observed in the 
intervention group than in the control group.
Participants: 155 stroke survivors who completed at least the first follow-up at 4 months 
after baseline.
Intervention: The intervention group was stroke survivors using self-financed short-term 
residential care for stroke rehabilitation. The control group was stroke survivors using the usual 
care at a public geriatric day hospital.
Measurements: Assessments were conducted by trained research assistants using structured 
questionnaires at baseline, 4 months, and 1 year after baseline. The primary outcome measures 
included Modified Barthel Index score, Mini-Mental Status Examination score, and the insti-
tutionalization rate.
Results: Cognitive status (as measured by Mini-Mental Status Examination score) of patients in 
both groups could be maintained from 4 months to 1 year, whereas functional status (as measured 
by Modified Barthel Index score) of the patients could be further improved after 4 months up 
to 1 year. Meanwhile, insignificant between-group difference in rehabilitation outcomes was 
observed. The intervention participants had a significantly lower 1-year institutionalization rate 
(15.8%) than the control group (25.8%).
Conclusion: Short-term residential care for stroke rehabilitation promoted improvements 
in rehabilitation outcomes comparable with, if not better than, the usual care at geriatric day 
hospital. Furthermore, it had a significantly lower 1-year institutionalization rate. This type of 
service could be promoted to prevent institutionalization.
Keywords: stroke, institutionalization, rehabilitation, residential care, day hospital
Introduction
Stroke is a major contributor to functional and cognitive impairments, which are risk 
factors to institutionalization.1–5 Institutionalization after stroke is common around 
the world. In Australia, 5% of stroke survivors are institutionalized by the first year 
after stroke.4 In Europe, the institutionalization rates among stroke survivors are 26% 
(at discharge) in Italy and 19% (at 5 years after stroke) in the United Kingdom.6,7 
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In the United States, 35% of female stroke survivors and 10% 
of male stroke survivors are institutionalized at 3–6 months 
poststroke.8 In Hong Kong, the proportion of stroke survi-
vors who are institutionalized is as high as 37%, excluding 
those already living in residential care before stroke onset.9 
Meanwhile, the decision for institutionalization not only 
depends on the condition of the patients but also their fam-
ily caregivers play an active role. Caregivers with greater 
caregiver burden, which is the case for caregivers to stroke 
patients, are more likely to favor institutionalization as the 
care option.10,11
In view of the cost constraints in respect of inpatient 
rehabilitation services, rehabilitation programs for stroke 
survivors may not be optimal to enable them to return to com-
munity living, predisposing to premature institutionalization 
on discharge from hospital. Despite the best rehabilitation 
period spanning the first 6 months after stroke,12 inpatient 
rehabilitation duration seldom meets such a target. Duration 
of inpatient stays is kept to a minimal.9,13,14 Stroke patients 
treated at private hospitals (ie, non-publicly funded hospitals) 
also face the problem of shorter length of stay related to the 
high charges. Furthermore, rehabilitation care in private hos-
pitals is very limited and unreasonably expensive, if there is 
any. To receive outpatient rehabilitation, exhaustive traveling 
is unavoidable unless rehabilitation programs are provided at 
a residential care or outreach setting. However, rehabilitation 
in traditional nursing homes (in contrast to skilled nursing 
homes) is insufficient, and outreach rehabilitation is limited 
by the size of the physical environment and a lack of outreach 
rehabilitation service providers.15–17 Stroke patients, those 
treated in both public and private settings, are not getting the 
optimal rehabilitation care they need, and it costs a lot.
The high institutionalization rate among stroke patients 
might lead to the large proportion of the institutionalized 
population. Therefore, it is important to prevent institutional-
ization of these survivors by provision of adequate rehabilita-
tion services. Transitional care in the form of a short-term 
residential care setting may fill the service gap. Although 
there are different forms of transitional care, transitional care 
in this setting is seldom discussed.18
In 2009, a nongovernmental organization in Hong Kong 
operated a self-financed short-term residential care service 
with onsite rehabilitation for older stroke patients. The 
nongovernmental organization aimed to provide more reha-
bilitation options for stroke patients who were able to afford 
user-pay/copayment services. Moreover, the service aimed 
to facilitate the stroke patients being able to return to their 
own home after they completed the rehabilitation program in 
approximately 4 months. We conducted a quasi-experimental 
study to evaluate the effectiveness of this new service option 
compared with the usual care at a geriatric day hospital 
(GDH) that provided outpatient rehabilitation services for 
older patients. In the interim analysis, we found that both 
the intervention and control participants showed significant 
improvement in functional and cognitive status at 4 months 
after the start of the program, and that the two groups could 
achieve similar improvements in the outcomes.19 Given 
that the rehabilitation program is usually terminated after 
4 months, there is a need to assess the between-group dif-
ferences at 1 year after the start of the program and whether 
the improvement in outcomes can be maintained 1 year after 
the start of the program.
The primary objectives of this study were 1) to examine 
whether there were significant between-group differences in 
terms of rehabilitation outcomes at 1 year after the start of 
the rehabilitation program, and 2) to investigate whether the 
intervention group had lower institutionalization rates than 
the control group. The secondary objective was to explore 
whether the improvement in the rehabilitation outcomes 
was maintained up to 1 year after the start of the rehabilita-
tion program. It was hypothesized that the improvements in 
functional and cognitive status were maintained for 1 year 
without between-group differences, and the institutionaliza-
tion rate was lower in the intervention group.
Methods
Data collection
During June 2009 to April 2013, a quasi-experimental study 
on the effectiveness of a new service option of short-term 
residential care for older stroke patients was conducted. 
Users of the new service option and their caregivers were 
recruited for the intervention group, and users of the usual 
public GDH option and their caregivers were recruited for 
the control group. Both the services provided approximately 
12 hours of physiotherapy and occupational therapy a week. 
The new service provided such therapy 6 days a week, but the 
usual care option compressed all therapy hours into 2 days. 
The new service had the following additional features to the 
usual care: 1) round-the-clock nursing care and residential 
care, 2) a home-like environment, and 3) more advanced 
rehabilitation equipment, like computer games.
The potential participants in the intervention group 
and the control group were those who opted to use the new 
service and the usual service, respectively. The participants 
were screened for eligibility and recruited at admission to the 
corresponding services, which was defined as the  baseline 
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of this study. Follow-up assessments were conducted at 
4 months and 1 year after admission to the rehabilitation 
services (defined as 4-month follow-up and 1-year follow-up, 
respectively). The inclusion criteria were Chinese stroke 
patients at hospital discharge who were 1) free of commu-
nicable disease, 2) emotionally calm, 3) able to understand 
rehabilitation instructions, 4) within 6 months after stroke, 
and 5) in a community-dwelling population before stroke 
onset. Criteria 2) and 3) were assessed according to the ser-
vice providers’ opinion. No objective measures were used. 
Community dwelling status is reflected by the residential 
addresses. In addition, control participants were matched 
to the intervention group for age, sex, and functional status 
as far as possible. The exclusion criteria were patients who 
experienced 1) stroke recurrence within the study period 
and 2) readmission to hospital around follow-up time for over 
1 month. Details of the treatments and subject recruitments 
are presented in Chau et al.19 At baseline, 60 intervention 
participants and 128 control participants were recruited to 
this study, with a response rate of 90.8%. At 4-month follow-
up, 50 intervention participants and 105 control participants 
were interviewed. The participants were interviewed again 
at 1-year follow-up. This paper utilized all data available 
at 1 year. To minimize attrition, the stroke survivors were 
contacted through both residential telephones and mobile 
phones. If they could not be reached, their caregivers would 
be contacted to locate the stroke survivors. Informed con-
sent was obtained from the participants, and the study was 
approved by the ethical committee of the Chinese University 
of Hong Kong, Hong Kong, Special Administrative Region 
of the People’s Republic of China.
Instruments
Interviews were conducted by trained research assistants 
using structured questionnaires. Functional status of the 
stroke patients was assessed by the Chinese version of the 
Modified Barthel Index (MBI) (range 0–100), and a higher 
score indicated a higher functional status.20,21 Cognitive status 
of the stroke patients was assessed by the Chinese version of 
the Mini-Mental Status Examination (MMSE) (range 0–30), 
and a higher score indicated a higher cognitive status.22 
Depressive symptoms of the stroke patients were assessed by 
the Chinese version of the Geriatric Depression Scale (GDS) 
(range 0–15), and a higher score indicated more depressive 
symptoms.23 State of self-esteem of the stroke patients was 
assessed by the Chinese version of the State Self-Esteem 
Scale (SSES) (range 20–100), and a higher score indicated 
a higher self-worth.24–26 Psychosocial outcomes were not 
collected from cognitively impaired participants (MMSE 
score ,19). Caregiver burden was assessed by the Chinese 
version of the Zarit Burden Interview (ZBI) (range 0–88), 
and a higher score indicated a higher burden.27,28
Institutionalization was defined as a long stay in resi-
dential care facilities 1 year after baseline. “Long stay” is 
defined as living in the institutions without any intention to 
return to community-dwelling living. Respite care that had a 
planned and limited length of stay was not classified as insti-
tutionalization. The place of residence of the stroke patients 
(living at their own home or a residential care home) at 1 year 
after baseline was indicated by the residential address of the 
patients. If intervention participants were still utilizing stroke 
rehabilitation in a residential care setting by that time, they 
were considered as being institutionalized.
The primary outcome measures were MBI and MMSE 
scores and the institutionalization rate, and the secondary 
outcome measures were GDS, SSES, and ZBI scores.
statistical analysis
To examine whether the improvement in outcome measures 
in the two follow-ups differed between the two groups, linear 
mixed-effects models were adopted. These models could take 
into account the correlation resulting from the repeated mea-
sures and included the dropout cases at 1 year in the model 
fitting. However, dropout cases at 4 months were excluded 
from this analysis. Participants who did not complete the 
rehabilitation program were still analyzed according to their 
initial groupings (intention to treat). Separate models were 
fitted for each outcome measure separately. For outcome 
measures of the stroke patients (ie, MBI, MMSE, SSES, and 
GDS), group (intervention and control), time of measurement 
(4 months and 1 year), interaction between group and time, 
age and sex of the stroke patients, stroke type, household 
income, and the corresponding outcome measure at baseline 
were used as covariates. Insignificant interaction would be 
removed for further analysis of the time and group effects. 
For outcome measure of the caregivers (ie, ZBI), age and sex 
of the caregivers and baseline values of MBI and MMSE of 
the stroke patients were also included as covariates. These 
settings could account for the baseline differences between 
the two groups and address the issue of regression to 
the mean.
Multiple logistic regression was used to examine whether 
the institutionalization rates at 1 year were different between 
the intervention group and the control group. The age and 
sex of the stroke patients and their caregivers, stroke type, 
household income, as well as the baseline functional status 
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(MBI score #51 [the median] versus MBI score .51) and 
cognitive status (MMSE score #18 [cognitively impaired] 
versus MMSE score .18) were included as control variables. 
Although usage of a domestic helper is a possible predictor 
of institutionalization,5 this variable was not included as 
a control variable because almost all the institutionalized 
control participants were institutionalized immediately 
after their inpatient discharge. Therefore, the usage of a 
domestic helper reported might not be a preceding factor 
of institutionalization. Rather, non-usage could be a result 
from institutionalization. Meanwhile, caregiver burden 
(ie, ZBI score) was not included as a control variable because 
a previous study showed that after controlling for the func-
tional status of the older people, the caregiver burden became 
an insignificant factor to institutionalization.5 Odds ratios 
(ORs) and the corresponding 95% confidence intervals (CIs) 
were derived from the model.
Although age and sex of the stroke patients were matched 
as far as possible in subject recruitment, these variables 
were controlled in the analyses, as these were well-known 
 predictors to the outcomes. SPSS version 20.0 (IBM 
 Corporation, Armonk, NY, USA) was used for the analysis, 
and a significance level of 5% was adopted. Correction for 
multiple comparisons (for MBI, MMSE, SSES, GDS, and 
ZBI) was not applied, as the more stringent significance level 
adopted would favor the acceptance of noninferiority of the 
intervention group that was to be demonstrated. Table S1 
shows the summary of the analysis plan.
Results
Overview
At 1-year follow-up, 38 intervention participants and 89 
control participants completed the study. Overall attrition 
rate (compared with baseline) was 32.4%. There were 
no significant differences in baseline characteristics and 
outcome measures between dropout participants and those 
who completed the 1-year follow-up. Figure 1 shows the 
study flow.
Intervention group Control group
Refusal: 12
Ineligible: 13
Baseline
60 recruited
(with 55 caregivers)
Baseline
128 recruited
(with 125 caregivers)
Four-month
105 completed
(with 97 caregivers)
Four-month
50 completed
(with 43 caregivers)
12-month
89 completed
(with 78 caregivers)
12-month
38 completed
(with 33 caregivers)
Refusal: 7
Ineligible: 395
Refusal: 9
Restroke/hospitalization: 7
Deceased: 4
Ineligible: 3
Refusal: 4
Restroke/hospitalization: 5
Deceased: 5
Ineligible: 2
Refusal: 7
Restroke/hospitalization: 2
Deceased: 1
Ineligible: 2
Refusal: 6
Restroke/hospitalization: 3
Ineligible: 1
85 patients assessed
for eligibility
530 patients assessed
for eligibility
Figure 1 Study flow.
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Table 1 Baseline characteristics of the participants who 
completed 4-month follow-up
Intervention  
group
Control  
group
P-value for 
baseline 
differencen, % n, %
Patient
n 50 105
Age, year (mean ± sD) 71.5±10.5 72.3±10.2 0.662
sex 0.196
 Male 24, 48.0% 62, 59.0%
 Female 26, 52.0% 43, 41.0%
Monthly household  
income, hK$a
0.013b
 ,15,000 25, 50.0% 79, 75.2%
 $15,000 20, 40.0% 25, 23.8%
 Missing 5, 10.0% 1, 1.0%
Marital status 0.986
 never married 1, 2.0% 2, 1.9%
 now married 33, 66.0% 68, 64.8%
  separated/divorced/ 
widowed
16, 32.0% 35, 33.3%
First ever stroke 0.666
 Yes 40, 80.0% 87, 82.9%
 no 10, 20.0% 18, 17.1%
Type of stroke 0.016b
 Ischemic 32, 64.0% 85, 81.0%
 hemorrhagic 18, 36.0% 19, 18.1%
 Missing 1, 1.0%
Time from stroke  
to rehabilitation,  
month (mean±sD)
2.0±1.1 1.7±0.9 0.113
Duration of rehabilitation,  
month
0.125
 #1 month 1, 2.0% 12, 11.4%
 1.1–4 months 30, 60.0% 53, 50.5%
 .4 months 19, 38.0% 40, 38.1%
MBI (mean±sD) 40.9±23.3 51.4±20.4 0.005b
MMse (mean±sD) 20.5±7.8 19.9±6.5 0.669
gDs (mean±sD) 8.3±3.3 6.5±3.4 0.015b
sses (mean±sD) 73.1±10.6 70.5±12.7 0.328
Caregiver
n 43 97
Age, year (mean ± sD) 55.3±12.0 54.5±11.3 0.700
sex 0.200
 Male 8, 18.6% 28, 28.9%
 Female 35, 81.4% 69, 71.1%
living with patients 0.964
 Yes 25, 58.1% 56, 57.7%
 no 18, 41.9% 41, 42.3%
relationship with patient 0.955
 spouse 19, 44.2% 44, 45.4%
 Children/children-in-law 23, 53.5% 50, 51.5%
 Others 1, 2.3% 3, 3.1%
Domestic helper 0.268
 Yes 11, 25.6% 34, 35.1%
 no 32, 74.4% 63, 64.9%
ZBI (mean±sD) 30.8±15.5 35.7±15.8 0.095
Notes: ahK$7.8 = Us$1; bsignificant baseline difference at 5% level of signi­
ficance. 
Abbreviations: GDS, Geriatric Depression Scale; MBI, Modified Barthel Index; 
MMse, Mini-Mental status examination; n, sample size; n, count; sD, standard 
deviation; sses, state self-esteem scale; ZBI, Zarit Burden Interview.
rehabilitation outcomes
The analyses of rehabilitation outcomes were based on the 
50 intervention participants and 105 control participants who 
completed 4-month follow-up, as dropout at 1 year could 
be accounted for by the statistical model. Table 1 shows the 
characteristics of the participants included in this analysis. 
The stroke patients in the intervention group had a mean age 
of 71.5 years (standard deviation [SD]: 10.5), and those in 
the control group had a mean age of 72.3 years (SD: 10.2). 
About 48.0% of intervention participants and 59.0% of con-
trol participants were male. Participants of the two groups 
had insignificant difference in most baseline characteristics, 
except household income, type of stroke, and baseline MBI 
and GDS scores. As these variables were included as control 
variables in the statistical models, the between-group differ-
ences (if any) would not be an artifact of failure to include 
these possible confounders.
Table 2 shows the improvements in outcome measures 
at 4 months and 1 year compared with baseline. The mean 
changes in MBI in 1 year compared with baseline were 
17.360 (95% CI: 12.624–22.095) for the control group 
and 23.158 (95% CI: 17.939–28.377) for the intervention 
group, whereas the mean changes in MMSE were 0.988 
(95% CI: –0.095 to 2.071) and 0.639 (95% CI: –0.591 to 
1.869), respectively, for the two groups in the same period. 
From the linear mixed-effects models, the interaction 
terms between time and group were all insignificant for 
the five outcome measures (P-value ranged from 0.315 to 
0.855), implying that the between-group difference, if any, 
was constant across time. The insignificant interaction 
terms were then removed but retaining all other control 
variables.
Based on the linear mixed-effects models, all between-
group differences in the five rehabilitation outcomes were sta-
tistically insignificant (P-value ranged from 0.267 to 0.935), 
implying that the intervention group achieved rehabilitation 
outcomes comparable with the control group (Table 2). 
 Furthermore, it was unlikely that the small sample size failed 
to detect worse outcomes in the intervention group because 
the point estimates of the between-group differences showed 
that the intervention group appeared to have more favorable 
point estimates of outcome measures after rehabilitation than 
the control group. For example, the intervention group had 
higher MBI score by 2.282 units (95% CI: −4.410 to 8.974), 
higher SSES score by 2.523 units (95% CI: −1.970 to 7.016), 
and lower ZBI score by 2.236 units (95% CI: −2.674 to 7.146) 
than the control group.
Both groups had an increased MBI score of 4.072 
(95% CI: 1.867–6.276) at 1 year compared with 4 months, 
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 implying that the functional status could be further improved 
after 4 months up to 1 year. All other outcome measures did 
not show significant difference between the two follow-up 
times (P-value ranged from 0.169 to 0.952), implying that 
the cognitive status, self-esteem status, depression symptoms, 
and caregiver burden could be maintained from 4 months 
to 1 year.
Institutionalization
Of the 38 intervention participants who completed 1-year 
follow-up, six (15.8%) were institutionalized. Among 23 
control participants who were institutionalized (out of the 
89 who completed 1-year follow-up), almost all of them 
were institutionalized immediately after inpatient discharge. 
Multiple logistic regression showed that the control group 
had a significantly higher risk of institutionalization at 
1 year with an OR of 4.957 (95% CI: 1.130–21.750). Other 
significant predictors to 1-year institutionalization were 
baseline functional status and sex of the patient. Higher 
institutionalization risk was associated with a baseline MBI 
score below 51 (OR =7.695, 95% CI: 2.303–25.710) and 
male patients (OR =4.490, 95% CI: 1.155–17.456).
Discussion
This quasi-experimental study compared the rehabilitation 
and institutionalization outcomes among the stroke patients 
using short-term residential care for stroke rehabilitation and 
those using the usual GDH service. Assessment at 1 year 
showed that short-term residential care service promoted 
improvement in rehabilitation outcomes comparable with, if 
not better than, the usual GDH care. Furthermore, the study 
showed a significantly lower 1-year institutionalization rate 
among those using short-term residential care for stroke 
rehabilitation.
The strength of this study was that this was a prospective 
study in evaluating self-financed short-term residential care 
for stroke rehabilitation with the usual care at GDH as a com-
parison group. The follow-up period was up to 1 year, such 
that the long-term difference in rehabilitation and institution-
alization outcomes could be evaluated. In addition, caregiver’s 
outcome was also included. The limitation of this study was 
the nonrandom assignment of groups, which may have resulted 
in selection bias. Nevertheless, the baseline differences were 
controlled by including the baseline characteristics as control 
variables in the data analyses. Meanwhile, potential observer 
bias may exist for the outcome measures because the assessors 
could not be blinded, as the first assessment was conducted on 
the date of admission at the service venue. The sample size 
depended on the number of stroke survivors choosing the 
new services, which limited the formal sample size calcula-
tion based on the treatment effect size. The small sample size 
in this study may limit the statistical power to detect smaller 
differences than medium effect size (Cohen’s d ,0.5), as well 
as lead to lower precisions in the estimations of CIs.
In terms of rehabilitation outcomes of the stroke patients 
and the outcome of the caregiver, our study found the new 
short-term residential care for stroke rehabilitation and the 
usual GDH care provided comparable improvements. This 
was consistent with a current review of transitional care 
after stroke hospitalization that there is no important dif-
ference among different types of transitional care.18 In fact, 
the intervention group showed greater point estimates of 
the improvements in MBI, SSES, and ZBI scores than the 
control group, despite the between-group differences not 
reaching statistical significance. A larger sample is required 
to increase the statistical power.
Without an appropriate rehabilitation program in 
a short-term residential care setting, the decision of 
Table 2 Changes in the outcome measures at 4 months and 12 months compared with baseline
Outcome  
measures
Mean changes as compared with baseline (95% CI) Adjusted between-group 
difference (control group  
as reference)a
Intervention group Control group
4 months 12 months 4 months 12 months
Estimate (95% CI) P-value
MBI 15.3 (10.8–19.8) 23.2 (17.9–28.4) 13.3 (9.7–16.8) 17.4 (12.6–22.1) 2.3 (−4.4 to 9.0) 0.501b
MMse 1.3 (0.4–2.1) 0.6 (−0.6 to 1.9) 1.1 (0.4–1.9) 1.0 (−0.1 to 2.1) −0.1 (−1.3 to 1.2) 0.935b
sses 2.6 (−2.2 to 7.3) 4.1 (−0.8 to 8.9) 1.1 (−1.9 to 4.1) −1.6 (−5.6 to 2.5) 2.5 (−2.0 to 7.0) 0.267b
gDs −1.0 (−2.5 to 0.4) −1.6 (−3.3 to 0.1) −0.3 (−1.1 to 0.5) −0.2 (−1.3 to 0.8) 0.3 (−1.0 to 1.7) 0.604b
ZBI −2.0 (−6.0 to 2.1) −3.2 (−8.8 to 2.4) −3.9 (−6.7 to −1.2) −4.5 (−8.3 to −0.8) −2.2 (−7.1 to 2.7) 0.369c
Notes: aBecause the interaction between time and treatment groups was insignificant, the adjusted between­group difference was based on the average effect at both 4 
months and 12 months; bcontrolled for age and sex of stroke patients, stroke type, household income, and the corresponding baseline outcome measures; ccontrolled for 
age and sex of stroke patients and caregivers, stroke type, household income, baseline MBI, baseline MMse, and baseline ZBI.
Abbreviations: CI, confidence interval; GDS, Geriatric Depression Scale; MBI, Modified Barthel Index; MMSE, Mini­Mental Status Examination; SSES, State Self­Esteem Scale; 
ZBI, Zarit Burden Interview.
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 institutionalization is often made at the time of inpatient 
discharge. Our study found that a quarter of the control 
participants entered residential care immediately after inpa-
tient discharge. Similarly, about 26% of stroke survivors in 
Italy and 14% of stroke survivors in England, Wales, and 
Northern Ireland are institutionalized at discharge.6,29 Once 
institutionalization occurs, the stroke survivors seldom 
return to community living.6,29–31 It has been criticized that 
the decision of institutionalization at the time of discharge 
may be too early, depriving patients of maximizing the 
potential for functional recovery.29 Our findings suggest 
that it may not be the rehabilitation  service itself but the 
availability of transitional residential care service that helps 
to delay the premature decision of institutionalization at 
inpatient  discharge. At the same time, the stroke survivors 
could receive onsite rehabilitation with round-the-clock 
care when they were not ready to return home. Hence, the 
immediate need for institutionalization at inpatient discharge 
was reduced, and the decision could be made at the time of 
the end of the rehabilitation program. Because the patients 
had the hope of returning home after several months of 
rehabilitation, they would have motivation to proactively 
participate in the rehabilitation program. The provision of 
this type of service may be considered by other countries 
that wish to reduce institutionalization.
Our study also found that MBI score at the start of the 
rehabilitation program was a predictor of  institutionalization. 
Although it is possible that the severity of initial stroke may 
be a driver of institutionalization, the capacity for stroke 
survivors to return to community living with the help of care-
givers will also play a role. This speculation was consistent 
with a study conducted in England, Wales, and Northern 
Ireland that the most powerful predictor to institutionaliza-
tion was the functional status at discharge, far greater than 
the predictive power of the initial stroke severity.29 Our study 
showed that the mode of delivery of rehabilitation provided 
additional institutionalization risk to the functional status at 
discharge. In other words, even for a stroke survivor with 
above average functional status, their risk of institution-
alization within 1 year would be higher in the absence of 
transitional residential care.
For practical concern, starting up a residential care home 
solely for short-term stroke rehabilitation may not be cost-
effective. Instead, operating a short-term stroke rehabilitation 
unit within a current residential care home, just like the one 
we evaluated, should be considered. In this way, the kitchen, 
canteen, common room, and bathing facilities, etc, can be 
shared. Nevertheless, residential care homes have to be 
equipped with more rehabilitation equipment and personnel. 
In a previous study, we showed that users had high expecta-
tions of the quality of the services, including staff attitude, 
environment, meals, and personal care.19 Therefore, service 
providers should take into account other needs of the patients 
as well as their caregivers, in addition to the rehabilitation 
outcomes.
Conclusion
Our quasi-experimental study showed that a short-term resi-
dential care service tailored for stroke rehabilitation promoted 
improvement in rehabilitation outcomes comparable with, if 
not better than, the usual GDH care. Furthermore, a lower 
1-year institutionalization rate was observed among those 
using short-term residential care. Transitional care in the form 
of short-term residential care tailored for stroke rehabilitation 
could be promoted to reduce institutionalization.
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Table S1 statistical models adopted for different outcome measures
Outcomes Model Independent variables
Modified Barthel Index (MBI)  
score
linear mixed-effects  
model
Treatment group, time of measurement, interaction between group and time, age 
and sex of the stroke patients, stroke type, household income, baseline MBI score
Mini-Mental status examination  
(MMse) score
linear mixed-effects  
model
Treatment group, time of measurement, interaction between group and time, age 
and sex of the stroke patients, stroke type, household income, baseline MMse score
state self-esteem scale (sses)  
score
linear mixed-effects  
model
Treatment group, time of measurement, interaction between group and time, age 
and sex of the stroke patients, stroke type, household income, baseline sses score
geriatric Depression scale (gDs)  
score
linear mixed-effects  
model
Treatment group, time of measurement, interaction between group and time, age 
and sex of the stroke patients, stroke type, household income, baseline gDs score
Zarit Burden Interview (ZBI)  
score
linear mixed-effects  
model
Treatment group, time of measurement, interaction between group and time, age 
and sex of the stroke patients, age and sex of the caregivers, stroke type, household 
income, baseline MBI score, baseline MMse score, baseline ZBI score
Institutionalization rate at 1 year Multiple logistic  
regression
Treatment group, age and sex of the stroke patients, age and sex of the caregivers, 
stroke type, household income, baseline functional status (high versus low), baseline 
cognitive status (high versus low)
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